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Figure 1 Thesis structure
Chapter 3 – Classification 







Chapter 4 – Experimental laboratory testing 
Chapter 4 – Stage 1 









Information gathered is 
used to influence the 
selection of material. 
Desk study and literature 
review 
Chapter 5 – Experimental laboratory testing 
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2. Chapter 2 - Review 
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2.2 Problematic Soils 
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2.3 Expansive Soils 
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Figure 2 Kaolinite 
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Figure 5 Structure of Clays  
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Figure 6 Inter particle arrangements 
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Figure 7 Elementary particle arrangements and void spaces 
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2.5 The Principles of Ground Improvement 
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2.5.1 The Modification Process:
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2.5.3 Other Ground Improvement techniques: 
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2.6.3 European Accelerated Swelling Test: BS EN 13286-49:2004 
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Figure 11 European Accelerated Swell test specimen being weighed 
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2.6.4 Laboratory Determination of the California Bearing Ratio: BS 1924-2:1990 
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Figure 12 CBR Swell Test (BS 1924-2:1990) 
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2.6.5 Loss of Strength on Immersion Test (Series 800, Clause 880.4, MCHW1) 
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2.6.6 Frost Analysis: Tested in accordance with B.S.1924: 1990: Part 2. 
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2.6.7 Oedometer testing: Tested in accordance with B.S.1377: 1990: Part 5. 
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2.6.8 Summary of Durability tests 
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Table 2 Linear swelling categories taken from BN EN 14227-11 (2006)  
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Average maximum swelling of 
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Table 3 Variables which may have an effect on the swelling characteristics of a soil 
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Table 5 Moisture content and MCV value 

aterial Reference Moisture Content (%) 













4. Chapter 4 – Experimental Laboratory Testing Stage 1 
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4.1.2 Trial Mixtures 
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4.1.3 Additional Considerations 
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4.2 Results of Chapter 4, Stage 1 Laboratory Testing 
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Average 7 day CBR 28 day CBR (%) 
WC (%) DD (Mg/m3) % CBR WC (%) 
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Table 8  Swell and expansion measurements for Chapter 4, Stage 1 trial mixes 
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Volumetric 
Expansion 
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4.3 Discussion of Chapter 4, Stage 1 Laboratory Testing 
Mix 1 (LPM 1 – L-TPS)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Mix 2 (LPM 1 – L-TPS)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Mix 4 (HPM 1 – L-TPS)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Mix 6 (HPM 1 – L-TPS)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Figure 16 Extrusion of a specimen from the CBR mould 
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5. Chapter 5 – Experimental Laboratory Testing Stage 2 
5.1 Introduction 
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5.2 Loss of Strength on Immersion Test Procedure 
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5.3 Results of Chapter 5, Stage 2 Laboratory Testing 
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Lime Content  
(%)* 
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(%)* 
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28 day CBR (%) 28 day WC (%) 28 day DD 
Top Bottom Top Bottom Av DD (Mg/m3) 
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Table 12    CBR swell and European accelerated swelling test data 
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Mix Reference 28 day 
 CBR swell (mm) 
Volumetric Expansion 
Gv (%) standard test 
method 
Volumetric Expansion Gv 
(%) non standard test 
method 
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Figure 21   L-TPS-12B material with 1.5% lime and 3% cement, MCV specimens 






Figure 22   L-TPS-10B material with 1.5% lime, European accelerated swelling test specimens 









5.4 Discussion of Chapter 5, Stage 2 Laboratory Testing 
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6. Chapter 6 - Conclusions 
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.8-The application of lime and cement soil stabilization at BAA airports. Proceedings 
of the Institution of Civil Engineers (Transport), 95, February, 11-49)%
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* The Highways Agency (HA) is an Executive Agency of the Department for Transport (DfT) and is 
responsible for operating, maintaining and improving the strategic road network in England on behalf of the 
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Appendix A Material Suitability Criteria 

Material Suitability Criteria as set out in HA74/07 

Material   Defined and tested in  Class  Class 
Property   accordance with:  7E/9D  7I/9E 

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